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Abstract - The aim in this study was to examine protein
synthesis in the liver tissue under the effect of exogenous
electric fields applied in different intenstities and
directions. Sixty male white guinea pigs, weighing 350-400
gwereused for the study. TheE field of 1.9 kV/m obtained
from a DC (Direct Current) power supply with 300V was
applied in vertical direction to 10 guinea pigs, and in
horizontal direction to other 10 guinea pigs. In the same
manner, 0.9 kV/m obtained from a DC power supply with
150 V was applied in vertical direction to 10 guinea pigs,
and in horizontal directions to other 10 guinea pigs. The
remaining 20 guinea pigs were used as control without any
E field exposure. Hydroxyproline level in the liver tissue
was determined by the modified H.Stegemann-K.Stalder
method. Horizontal and vertical application of electric field
of 0.9 kV/m decreased the hydroxyproline level in liver
tissue as compared to controls,whereas 1.9 kV/m electric
field increased the level in both application directions.
Vertical application of both of the electric fields was found
more effective than the horizontal one, the differences
being statistically significant.

I.INTRODUCTION

Public concern has incressed abou the posshble
hedth risks of exposure to Eledric (E) and Magnetic
fidlds generated by e€ledric power distribution
systems.There is acawmulating evidence from
epidemiologicd studies that exposure to Eledric and
Magnetic Fields may increase the incidence of various
types of cancer, particularly leukemia, brain tumors, and
breast cancer [1,2].However, thereis little understanding
of the nature of the interadion between Eledric and
Magnetic Fields and biologicd systems.The observed
effeds include canges in enzyme adivity and protein
synthesis. The aim of this dudy is to examine protein
synthesis under the dfed of exogenous E fields in
different diredions and intensities.

I1.MATERIALSAND METHODS
Electric Field Exposure

Guinea pigs (10-12 weeks old) were exposed
cortinuoudly to uniform E fields of 1.9 kV/m- 0.9 kV/m
generated between the parallel plates of a cgadtor.The
E field of 1.9 kV/m obtained from aDC (Dired Current)
power supply with 300 V  was goplied in verticad
diredion to 10 guineapigs and in horizontal diredionto
other 10 guinea pigs.In the same manner, 0.9 kV/m
obtained from a DC power supply with 15 V was
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applied in verticd diredion to 10 guineapigs, and in
horizontal directions to other 10 guinea pigs.Twenty
guinea pigs were used as control without any E field
exposure, but otherwise maintained under the same
conditions. The guinea pigs were exposed to E fields for
3 days, 9 hours/day (between 8 am. and 5 p.m.) in
wooden cages (50 cm x 50 cm x 14 cm) with copper
plates mounted verticdly or horizontally over them.

Determination of Tissue Hydroxyproline

Liver tissues hydroxyproline contents of animals
were determined with Stegemann-Stalder's Method [3].

I1l. RESULTS

Hydroxyproline contents of liver tissues of the
eedric field applied groups were wmpared with their
cortrols with DUNCAN Test.There was sgnificant
difference between hydroxyproline mntents of the
tisaues of liver of verticd and horizontal eledric field
applied groups and control groups: Horizonta and
vertical applicaion of dedric fidd of 0.9 Kkv/m
deaeased the hydroxyproline levels in liver tissues as
compared to the mntrolswhereas 1.9 kV/m electric field
incressed the level in bah applicaion dredions
(Table 1, Fig. 1).Verticd application of bath of the
dedric fiedds was found more effedive than the
horizontal one.

TABLE 1. Compaisonof DC Eledric Feld Groupswith Cortrol
Group ad Satigticd Evauation

E Field Liver HP

Verticd E Field 0.55% 0.185**
(1.9kV/m)

Horizontal E Field 0.464+ 0.180**
(1.9 KV/m)

Control 0.261 0.145

Verticd E Field 0.07# 0.022**
(0.9kV/m)

Horizontal E Field 0.119 0.030*
(0.9 kv/m)

**:p<0.01, * p<0.05 HP: Hydroxyproline (Lg/g tissue)
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IV.DISCUSSION Fig. 1: Changesin liver hydroxyproline levels uponthe
applicaion of verticd and horizontal electric fields as
Eledromecdhanicd forces generated in the cdl compared to controls

membrane by rapidly increasing eleaoforces can lea to

temporary reversible dectronic  ollapse of the
membrane [4-6]. DC fidds of 1 kV/m have been shown
to move protein moleaules along the surface of the 0,14¢ | p<0.05
membrane and through gap junctions[7].

The danges found in our investigation in the levels 0,12
of HP can be cmnsidered as the a result of transportation
of molecules under the dfed of applied.

The observed incresse of hydroxyproline ntent
under the influence of the dedric fidd o 1.9 kV/m may

0,11

0,081

be explained by the @ove mentioned fads:since proteins
have anet eledric charge depending onthe pH value of
the medium, and therefore are mobile within the dedric

O Vertical
Horizontal
E Control

0,061

fied, the fibroblast cdls move dong the eectric field,
thus g/nthesizing more @llagen, resultingin an increase
in the HP content in the tissue. This increse in
hydroxyproline @ntent has also been substantiated with
our histologicd findings [8]. The dense gpeaance of
the fibroblasts in the histologicd picture of the tissue 1.9KV/m 0.9kV/m
from this group supports the increase in hydroxyproline
content. In livers of animals exposed to verticd eledric
fied of 1.9 kV/m, the increase in collagen fibersis quite

0,041

Kidney HP(micrograms/g tissue)

0,024

Electric Fields

obvious in the areas where the @nnedive tissle is
dense.

In the 0.9 KV/m study, from both biochemicd and
histologicd point of view, deaease in collagen synthesis REFERENCES
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